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Preface
The rate of modern technology creation and fostering certainly varies across different 
industrial sectors. Technology is frequently progressing, and production must develop 
with it to stay competitive. While Industry 4.0 is still the primary transformation for 
many manufacturing leaders, it’s crucial to look toward the future. In the industrial 
sector, the Internet of Things represents an effective modern technology driving a lot 
of the modifications since the introduction of the Industrial Internet of Things, pro-
viding significant benefits to manufacturers from different industries. This publica-
tion endeavors to provide a glimpse of how small to medium enterprises and original 
equipment manufacturers can best leverage, increasing the process effectivity, opera-
tional effectivity, reducing unskilled workforce utilizing Industry 3.0 to Industry 4.0 
through Industry 5.0, will definitely lead to the manufacturing of greater worth tasks 
than ever before, driving optimum outcomes from human-to-machine interactions.

I have always had a passion for advancement in product lifecycle management 
and computer-integrated manufacturing. Being a PLM and IIoT business consultant, 
I’ve had opportunities to assist manufacturing enterprises to enhance their business 
 processes, finding methods to fix issues and help them start off their transformation 
journey. I feel obliged to share my knowledge along with my experience. I hope that 
the information and expertise offered here will awaken business leaders, product 
design and development professionals, manufacturers, industrial automation profes-
sionals, IT professionals, consultants, and academies to come to the realization that 
to improve engineering process, they need production effectivity, quality, and zero 
waste manufacturing ecosystem.

I wish you enjoy your reading.
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1

1 Industrial Transformation

Manufacturing industries around the global village are on the threshold of great 
opportunities that promise extraordinary development and transformation of their 
business through smart products and smart manufacturing, enabled by cutting-edge 
technological innovation. Industrial sectors sell their products thorough complex 
processes such as research, design, development, manufacturing and service. Every 
product manufacturing segment has unique challenges that cannot be tackled by a 
one solution that fits all requirements. Manufacturing enterprises perennially encour-
age the development of science and technology and adopt a variety of approaches to 
transform their businesses, thereby constantly seeking new ways to upgrade and dis-
tinguish themselves from their competitors.

Digitalization has heralded a new paradigm in manufacturing, where manufactur-
ing facilities are transformed to be extra modern and advanced. Consequently, this 
arouses concerns in the minds of business tycoons: will the emerging technologies 
take control of the manufacturing production line of futuristic factories? In a world 
of burgeoning modern technology, many manufacturers stand to gain much from 
automation, if the circumstances are exploited right. Taking automation to the next 
level can be a huge advantage for the manufacturing industry. Advanced automation 
can help reduce a holdup, reduce production expenses and enhance product quality.

Industrial sectors are reshaping their competitive landscape and steering in to a 
new era of growth, change and economic opportunity. Every organization requires 
their employees and machinery to do their jobs with greater efficacy and proficiency 
while managing operations, designing products as well as establishing intellectual 
property throughout the globe. The ultimate objective of industrial transformation 
is to achieve a better quality of product and service for the customer. Current busi-
ness systems, including computer-integrated manufacturing (CIM), product lifecycle 
management (PLM), enterprise resource planning (ERP), manufacturing execution 
systems (MES), programmable logic control (PLC) and supervisory control and data 
acquisition (SCADA) along with Industrial Internet of Things (IIoT), are now being 
utilized to ensure that a superior user experience, quick time to value, integration of 
information and easy access from anywhere across the globe are realized. Innovation 
is making an impact on every stage action from product design to manufacturing.

Today, manufacturing industries are developing techniques for combining new 
innovations to improve their efficacy and performance, the leading concept behind 
Industry 4.0. It is essential to closely assess the elements of the business, from cli-
ent connections to reshoring options and likely a lot more. Robotics has emerged to 
become the mainstay in production, and, Industry 4.0 innovations offer greater versa-
tility in manufacturing processes. Manufacturers can also introduce new automation 
and artificial intelligence-assisted effectiveness to their enterprises. Heralding the 
next industrial transformation calls for the adoption, standardization and execution of 
new technologies, which requires its very own framework as well as advancements.

DOI: 10.1201/9781003190677-1

https://doi.org/10.1201/9781003190677-1


2 Industry 5.0

BUSINESS TRANSFORMATION

Business transformation is a strategic initiative on every business leader’s campaign 
to remain competitive, which consists of workers, processes, as well as innovation to 
achieve measurable enhancements in effectiveness, performance and complete cus-
tomer satisfaction. Organizations that continuously adapt are driven by a keen vision 
to redesign their future via transformation. An improvement is a major change in an 
organization’s abilities and identity to ensure that it can deliver valuable outcomes, per-
tinent to its objective, which it could not accomplish previously. Business transforma-
tion is more defined by a high level of passion of the organization as a substantial space 
that should be linked in between the current and future enterprise path. It represents 
an essential enhancement in the present  business operations. A robust commitment to 
value expansion is an effective directive for identifying the efforts that will certainly 
have the best influence on an enterprise transformation road map and also for under-
standing its prospective worth for investors.

Among the successful business change instances is Apple – from being a producer of 
computer systems, Apple has slowly taken place to customer devices. Experts say the 
shift has been smooth. After the launch of iPod, Apple changed from being a hardware 
and software supplier, to the domain of customer electronic devices. With the launch of 
iTunes Music store, Apple became a media business.

(Gupta and Perepu 2006)

Service improvement needs to consistently be a step in the right direction for a thriv-
ing business. Because of this, business transformations need to aim at making inroads 
in to entering a brand-new section of the marketplace, adding industrial value to the 
business, improving the efficacy of the manufacturing processes and making best use 

Transformation 

Process
Final Product

Final end item delivered to

the customer and services

Design, BOM, Production Planning 

Control, Quality, Production Order, 

Manufacturing and Operation 

Methods

Resource Input

Man, Machine, Material

Feedback and Continuous improvement

FIGURE 1.1 Simple transformation process.
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of the available resources. Business advancement aspects differ for every manufactur-
ing enterprise. This is because every enterprise has their own strength to leverage and 
difficulties to deal with. The path toward business transformation is never easy, as it is 
fraught with challenges. Irrespective of the nature as well as the objective of the trans-
formation, all enterprises can anticipate significant resistance to change. For a success-
ful tranformation, the management must dare to take risks and must be steadfast and 
meticulous in its execution. The success of a business transformation squarely built on 
the ability of the enterprise to adapt to change in strategies often determined by mar-
ket change, disruptive needs and tactical direction. The ability of the management to 
overcome these obstacles is one of these the crucial success variables.

KEY ELEMENTS OF BUSINESS TRANSFORMATION

Manufacturing industries need to direct their attention from mere survival to seek-
ing new methods to grow. Considering globalization and the fast pace of today’s 
business, there are no quick fixes for simplifying business intricacies. Globalization 
has made it hard to keep organizational frameworks simple. Today’s multinational 
businesses have thousands of employees, numerous organization companions and 
substantial operations spread across the globe. Following an appropriate enterprise 
organization structure and also operating model is an ongoing battle.

Few questions that can help manufacturing industries to understand the need for 
business transformation are as follows:

 1. How pleased are the clients with your product and service?
 2. What are the different ways to enhance client experience?
 3. How to prosper in the current smart and connected competitive world?
 4. How would certainly financial investments in technology improve the 

experience?
 5. How can success be determined?

Manufacturing industries cannot transform successfully unless their individuals 
within the enterprise transform; majority of the transforming initiatives fail because 
enterprise overemphasizes the tangible side of the transformation. Business transfor-
mations within an enterprise impact the monitoring of operational settings, interfere 
with the cultural norms, modify service procedures and capitalize on new modern 
technologies. Some examples of buissness transformations in industrial sectors are 
as follows: organization transformation, technology transformation, business process 
transformation and industrial transformation.

OrganizatiOn transfOrmatiOn

Organization transformation is a basic, enterprise-wide change impacting how a com-
pany is run while focusing on augmenting its efficiency and proficiency. Organization 
transformation is a term that refers collectively to activities such as reengineering, 
revamping and redefining organization systems, and it happens in response to rapidly 
changing demands and the compulsive need to improve the enterprise’s efficiency 
along with sustainability. It shows the measures adopted by the business leaders 
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to steer the business successfully into the future and to achieve the desired result. 
However, if the company perceives delays in its quarterly reports, it might have a 
much more substantial issue on its hands. As every business experiences cycles of 
development along with change, this is an oppurtunity to analyze the performance 
of the company and prepare a strategic plan for its future. What is required is an 
alternative procedure that companies can utilize to help them incorporate as well as 
implement changes throughout the organization.

Google achieved organization transformation by developing higher division. Research 
and development division dealt with such a variety of projects that it was ending up 
being tough for management executives to concentrate on innovation. Tactical solution 
devised is splitting right into several business entity, each of them with a slim focus, 
responding to the new parent firm Alphabet.

Alphabet Inc. (2017)

Maintaining a keen eye on both the problems will provide an insight into whether or 
not any organization transformation is needed. Change is usually driven by C-level 
executives who are in charge of process of the organization. It is important for the suc-
cess of any transformation program that the organization rightly identifies the real-
ity and is prepared to adopt the required procedures without losing focus as the 
organization transformation initiative is implemented. Transforming an organization 
requires the ability to be agile, receptive to market trends and technology, whenever 
essential. These adjustments are lasting only when they affect the end users to alter 
their actions and influence supervisors to adapt and approve brand-new concerns. 
Organization transformation is more likely to do well when the organization agrees 
to accept the change and when the scheduled modification is integrated well with 
existing business control systems and also culture. Transformational changes call for 

Communicate Change

Implement Change 

Review Progress

O
rg

an
iz

at
io

n
 

T
ra

n
sf

o
rm

at
io

n

Define Goal and Vision

Define Change

Define KPI and Plan

Support and Measure

Review Impact

FIGURE 1.2 Organization transformation.
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considerable advancement besides learning. Business participants need to discover 
exactly how to enact the new ways and carry out new approaches. Regardless of the 
level of the organizational transformation, it is critical that the organizational effect 
and threat analyses are carried out to permit C-level executives to recognize the 
resources necessary to efficiently execute the modification effort and to establish the 
impact of the modification on the organization.

Business PrOcess transfOrmatiOn

Business process transformation is the essential rethinking of a process within an 
enterprise. This focusses on the end-to-end placement of the main purposes, mea-
sures, information, metrics and innovation in accordance with the strategic goals and 
also the tactical needs of the business, delivering a significant, calculated increase 
in client value. It entails an assessment of the actions called for to attain a specific 
objective in an effort to remove replicate process tasks. Identifying a process will 
aid in saving time, speed up the return on investment and return on value and save 
sources. It is essential to recognize the best alternatives in order to pick the best tech-
nology and application plan to sustain both business process transformation needs 
and strategic goals. Primarily, business process transformation is driven by market 
needs and entails automating as many procedures as possible.

“Siemens Vision 2020, which outlined an organizational overhaul, restructuring, and 
also calculated shift from energy and also commercial manufacturing to digitaliza-
tion.” “Philips Split its lights core from its medical care growth company, changing 
itself into a health care modern technology firm.”

(Anthony et al., 2019)

GAP AnalysisBusiness Use 

Case

Deployment, 

Testing, Go live 

and Support
AS – IS Process

TO – BE Process

And Buy In

Existing manual 

Process

Process Mapping

Future automated

business processes

followed by

management buy-in

Automated 

Production

Planning and 

Scheduling on the

floor

Analyze current 

and future state

Map the process 

to ERP functional

Develop use case 

scenarios 

matching the 

business process 
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Business process transformation is a deliberate and organized extension of the 
transformation journey that garners a substantial return on investment leading to 
breakthroughs in an organization’s efficiency outcomes. Whatever the target or nature 
of the business change, the goal is always to reinforce its relevance in the competitive 
market in order to guarantee its survival. Thus, business process transformation is a 
beneficial goal and a vital building block for any significant and calculated changes 
made within the enterprise. It is arguably a crucial action in every kind of service 
modification. During the COVID-19 pandemic, several transformational fads were 
set to speed up, swiftly. Many companies in different industrial sectors were under 
tremendous stress to quickly adapt their service designs in this radically altered mar-
ket conditions in order to stay sucessful. The most significant risk to any effective 
business process transformation is aligning it with a suboptimal data method. Like 
organization transformation, business process transformation too requires cautious 
planning, clear objectives and confident administration.

technOlOgy transfOrmatiOn

Technology transformation is a vital part of competitive business practices today 
in this smart connected world. Most of the industrial application systems used in 
the enterprise are attracted by new cutting-edge technological advancements by 
innovative companies with response to expectations of customers. These enterprises 
are consistently evolving their internal information technology ecosystem to mini-
mize hazards and simultaneously boost business continuity. Industry 4.0 is currently 
sweeping the industrial economic scene in a manner similar to the impact of the mass 
media and communications on the industry over the past decade.

Innovation in every industrial sector supports the creation of all new, digitally 
enabled business models, while holding out the important assurance of boosting 
consumer experiences and enhancing the productivity of legacy process. The infor-
mation and communications technology revolution is transforming conventional 
sectors, ensuing changes and big modifications in well-established ecosystems. 
Advanced innovations are vital to modern business, and, it is fair to claim that every 
big manufacturing sector needs to move toward this transformation to attain growth. 
Technologies transformed the method individuals functioned, but they did not funda-
mentally alter the way businesses ran. Certainly, technological innovation can itself 
be a driver for massive organizational changes such as the method by which employ-
ees interact with each other and the manner in which the business engages with 
customers, companions and also various other stakeholders engage. The COVID-
19 pandemic has augmented the demand for driving technological transformation 
across businesses of all dimensions. Enterprises are welcoming remote jobs and 
swiftly customizing their daily procedures to match the new normal.

industrial transfOrmatiOn

Industrial sectors are continuously growing and transforming by seeking essentially 
new methods to enhance monetary assets besides functional performance, safety and 
security, high quality and competitive advantage. One of the main developments is the 
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exchange of information between during various stages of the customer  service. Industry 
leaders often challenge their internal groups to come up with the most effective and 
innovative ways to transform their businesses utilizing digital innovations, improving 
value chain processes and through collaborative work environment to serve the markets 
better. An effective industrial transformation requires not only innovation but also a shift 
in the perspectives of the people who eventually apply and also utilize the new processes.

TRANSFORMATION IN INDUSTRIAL MANUFACTURING

Technology is omnipresent and continues to transform numerous sectors particularly 
the production market. Business enterprises need to continually update on technical 
development, if the industries have to remain competitive, which implies that manu-
facturing services need to be aware of what is the best and also the most recent innova-
tion. Innovative methods are adopted in the process of selecting the material and made 
use of in the manufacturing process; this has made the process less labor- intensive 
and much safer, consequently boosting the operation. The use of computers and smart 
devices each day has actually boosted the performance of the enterprise residences, 
offices and manufacturing facilities are being managed utilizing smart tools, and the 
industrial sector’s transformation trajectory is progressive. The demand for smart 
products is surging, calling for new and ingenious manufacturing approaches, and 
numerous producers have actually stepped up to the next level of industrial transfor-
mation. Recognizing the nature of the change in the production sector will certainly 
aid to establish which methods are likely to prosper and which will not.

At the end of the eighteenth century, manufacturing industries steered away from 
the artisanal approach and moved toward machine-assisted work, and when electri-
cal power was utilized in manufacturing facilities, it led to real mass production 
becoming a viable choice. Possibly, one of the most impactful changes has been 
the transition to automation. The introduction of computers in production became 
more and more noticeable, with digital systems being developed to oversee a whole 
assembly line. Presently, customers want things faster and also better, customized 
and distinct. Consequently, manufacturers have to not only find a method to maintain 
the demand for products but also find skilled workers to make these products.

The advancements in technology and the consequent growth of the industry have 
improved the status of the business and gained the trust of its customers. Scientific 
research and development along with computer simulation in product advancement 
as well as other locations have made a significant influence. Every new advancement 
has brought a change in the production process that has in fact transformed the way 
the industries function across different sectors. Generally, the growth of industrial 
transformation shows the complete understanding of how technological innovation  
improves the growth of manufacturing industry. The application of industrial robots 
along with artificial intelligence is on the rise and they are much more sophisticated 
and proficient at doing intricate jobs. Even the expense differential with human beings 
is narrowing, to the advantage of robotics.

Transformation from analogue, mechanical, along with digital innovation, 
describes the path to digital innovative technology. Bridging the gap between design 
and manufacturing through services and making use of big data, data analytics and 
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machine learning transform to the fourth industrial revolution. Understanding the 
importance of data generated across the manufacturing enterprise opens up oppor-
tunities for the evolution of new business models that transition from being product 
centric to customer-focused service centric.

FUTURE INDUSTRIAL TRANSFORMATION

A great deal of the innovations that are in practice currently are facelifts of the fun-
damental ideas laid throughout the transformations that took place so far. The fifth 
industrial transformation, also known as Industry 5.0, is already becoming part of 
the industrial automation landscape. Industry 5.0 combines human creativity and 
workmanship with the rate, effectiveness and also consistency of robots. Moreover, 
it complents human beings by whetting their creative thinking. Industry 5.0 creates 
even higher-value tasks than Industry 4.0, due to the fact that human beings are 
reclaiming product design through manufacturing that calls for creativity.

Robot guides, group control directed by artificial intelligence and also immersive 
virtual reality are among the technologies, allowed by the internet of things, set to 
delight fans at Tokyo’s 2020 Olympics. Robots (Field Support Robot, Remote Location 
Communication Robot, Human Support Robot, Delivery Support Robot) established 
by the Toyota Motor corporation will certainly help spectators in a series of tasks, from 
carrying food and also various other items to showing people to their seats and also 
supplying information on occasions. The robotics also help functional real-life imple-
mentation aiding individuals, besides visitors in mobility devices.

(Olympics, 2019; Forbes, 2019)

To strike a balance wherein the machine-human interaction can supply the highest 
possible benefits, where increasingly complex processes will certainly call for an 
ecosystem that is capable of handling the substantial amount of information gener-
ated and also provide human operators with a room that they can utilize to connect 
with shop floor machines with the development of digital twins. Industry 5.0 com-
bines human creativity and robotic accuracy to engender a distinct option that will 
soon be in demand of the coming years. Both Industry 4.0 and Industry 5.0 have 
paved a road map that industries can/shall follow in order to sustain.

SUMMARY

Technology-driven transformation requires the appropriate organization culture and 
management executives to function appropriately. Modern technology alone is not 
enough to drive these transformations; business leaders need to engage with their 
workers to encourage understanding and adoption. Manufacturing industries that 
takes care of to foster the appropriate culture to incorporate these new technologies 
will be the ones with a competitive advantage, improving their existing business 
models, developing new possibilities, all the while retaining time-tested skills and 
simultaneously drawing in brand-new skills. Strategic investments continue to be 
vital for every manufacturing organization’s ongoing development; even if different 
aggregating techniques in varied operations can be made complex, the process can 
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aid manufacturers to see high returns in the increasingly competitive environment. 
This is really a future that provides value to the manufacturing. A key aspect in 
improving business performance is having the most efficient processes and the most 
effective people, focusing on a client’s outcomes and using cutting-edge technol-
ogy to identify areas for improvement to leverage engineering process effectiveness 
through manufacturing effectiveness across the different levels of the enterprises.
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